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Description 

MULTIPLE ROD CONNECTING PEDICLE SCREWS 
Technical Field 

[ 1 ] The present invention relates to a connecting rod for pedicle screws, which is 

coupled with coupling grooves of the pedicle screws implanted into an injured spine of 
spinal cord injured patients in order to support the injured spine. More particularly, the 
present invention relates to a multiple connecting rod for pedicle screws including an 
inner connecting rod for supporting an injured spine of spinal cord injured patients and 
an outer connecting rod in the form of a coil spring surrounding the inner connecting 
rod in order to support the injured spine together with the inner connecting rod. 

[2] 

Background Art 

[3] In general, the spine of a human consists of 34 bones connected to each other 

through a plurality of spinal joints in such a manner that the human easily bends the 
body forward or backward. 

[4] In addition, discs are provided between adjacent bones in order to dampen external 

impact applied to the spine. 

[5] Nerves extend in left and right directions from between the bones, so the bonds may 

press nerves if the discs are worn. 

[6] Spinal cord injured patients may hardly stand erect so the spinal cord injured 

patients cannot lead an active life. Even if the spine is partially injured, the spinal cord 
injured patients may feel pain whenever the injured part of the spine is pressed or 
makes contact with other parts of the spine. 

[7] Therefore, the spinal cord injured patients must undergo a surgical operation in 

order to support the injured spine by using an artificial aid in such a manner that the 
injured spine cannot be pressed. The artificial aid used for supporting the injured spine 
includes pedicle screws implanted into the injured spine in order to fix the injured 
spine and a connecting rod coupled with the pedicle screws so as to support the injured 
spine. 

[8] FIG. 1 is a view illustrating a conventional connecting rod 19 for pedicle screws, 

which is disclosed in Korean Patent Application No. 20-2004-00084 filed with Korean 
Intellectual Property Office on January 3, 2004 by applicant of the present invention. 
As shown in FIG. 1, the conventional connecting rod 19 is constructed in the form of a 
spring, so the conventional connecting rod 19 may bend along the contour of the spine 
of a spinal cord injured patient and return to its initial position as the spinal cord 
injured patient bends the body forward or backward. Thus, the conventional 
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connecting rod 19 may facilitate activity of the spinal cord injured patient if the 
connecting rod 19 is coupled with the spine of the spinal cord injured patient. 

[9] Screw sections 1 1 of pedicle screws 10 are implanted into a spine 1, and the 

connecting rod 19 is coupled with coupling sections 12 formed at head sections of the 
pedicle screws 10 in such a manner that the connecting rod 19 can be rested in 
coupling grooves 13 of the coupling sections 12. 

[10] In this state, a fixing bolt 30 is aligned matching with a screw part formed at an 

inner wall of the coupling section 12, and a coupling tool 32, such as a hexagonal 
wrench, is inserted into a hexagonal hole 31 formed at an upper portion of the bolt 30 
in order to screw-couple the bolt 30 into the coupling section 12. 

[11] Accordingly, a lower portion of the fixing bolt 30 presses an outer portion of the 

connecting rod 19 accommodated in the coupling grooves 13 of the coupling sections 
12 so that the connecting rod 19 can be securely rested in the coupling grooves 13 of 
the coupling sections 12. 

[12] In this manner, the connecting rod 19 can be securely installed in the coupling 

grooves 13 formed in the coupling sections 12 of the pedicle screws 10 while fixedly 
supporting the spine 1. 

[13] 

Disclosure of Invention 
Technical Problem 

[14] However, since the connecting rod 19 is constructed in the form of the spring, the 

connecting rod 19 may sway whenever the patient moves. Such a sway action of the 
connecting rod 19 may deform an external appearance of the connecting rod 19, which 
is semi-permanently installed on the spine 1 of the patient, so that the connecting rod 
19 may not match with the contour of the spine 1 of the patient, if the connecting rod 
19 has been used for a long period of time. Thus, the connecting rod 19 does not 
fixedly support the spine 1 of the patient. In addition, since the spring has the residual 
stress, the patient may feel inconvenienced when the patient bends the body forward 
due to the residual stress of the spring applied to the spine 1 of the patient. In order to 
solve the above problem, there has been suggested a method of fabricating a spring 
having a structure identical to the contour of a spine, but it may present technical 
problems. 

[15] 

Technical Solution 

[16] Therefore, the present invention has been made in view of the above-mentioned 

problems, and it is an object of the present invention to provide a dual type connecting 
rod for pedicle screws, in which the dual type connecting rod includes an outer 
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connecting rod in the form of a spring easily bent along the contour of the spine of a 
patient and returned to its initial position as the patient bends the body forward or 
backward and an inner connecting rod accommodated in the outer connecting rod for 
supporting the spine together with the outer connecting rod, so that the dual type 
connecting rod can be prevented from swaying causing deformation of the dual type 
connecting rod, wherein the inner connecting rod also can be bent along the contour of 
the spine in such a manner that the dual type connecting rod can stably support the 
spine of the patient with sufficient strength without causing a side effect and in- 
convenience of the patient. 

Another object of the present invention is to provide a dual type connecting rod for 
pedicle screws, in which the dual type connecting rod includes an outer connecting rod 
in the form of a flat coil spring having a rectangular sectional shape and a multi- 
layered inner connecting rod in the form of a coil spring accommodated in the outer 
connecting rod and slantingly coiled in such a manner that a coil part thereof crosses 
with a flat coil part of the outer connecting rod, so that the dual type connecting rod 
can easily bend along the contour of the spine of a patient and return to its initial 
position with sufficient strength and elastic force, so the dual type connecting rod can 
be prevented from swaying without causing inconvenience of the patient. 

In order to accomplish the above objects, according to one aspect of the present 
invention, there is provided a multiple connecting rod comprising: an outer connecting 
rod rested in coupling grooves formed in head sections of pedicle screws implanted in 
a spine of a patient and pressed by lower portions of coupling members inserted into 
the coupling grooves, the outer connecting rod being fabricated in a form of a coil 
spring by densely coiling a wire several times; and an inner connecting rod ac- 
commodated in the outer connecting rod. 

The inner connecting rod includes a cylindrical rod being bent along a contour of 
the spine. 

The inner connecting rod includes a coil spring formed by coiling a wire several 
times. 

The inner connecting rod includes the coil spring and a cylindrical rod being bent 
along a contour of the spine. 

The inner connecting rod includes a leaf spring having a rectangular sectional shape 
and being bent along a contour of the spine. 

The inner connecting rod includes a rod section fixed to the pedicle screw and an 
elastic section connected to the rod section, the rod section and the elastic section 
being alternately aligned. 

The inner connecting rod includes four cylindrical rods having small diameters and 
being aligned in a rectangular pattern. The four cylindrical rods extend lengthwise 
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along the outer connecting rod and engage with the outer connecting rod while al- 
ternately making contact with inner and outer portions of the outer connecting rod so 
that the four cylindrical rods are gripped by the outer connecting rod. 

The inner connecting rod includes four cylindrical rods having small diameters and 
being aligned in a rectangular pattern. The four cylindrical rods extend lengthwise 
along the outer connecting rod in a form of a flat coil spring and engage with the outer 
connecting rod while alternately making contact with inner and outer portions of the 
outer connecting rod so that the four cylindrical rods are gripped by the outer 
connecting rod. 

According to another aspect of the present invention, there is provided a multiple 
connecting rod comprising: an outer connecting rod rested in coupling grooves formed 
in head sections of pedicle screws implanted in a spine of a patient and pressed by 
lower portions of coupling members inserted into the coupling grooves, the outer 
connecting rod being fabricated in a form of a flat coil spring by densely coiling a strip 
having a rectangular sectional shape several times; an inner connecting rod ac- 
commodated in the outer connecting rod and fabricated in a form of a coil spring, 
which is densely and slantingly coiled such that a coil part thereof crosses with a strip 
coil part of the outer connecting rod while making contact with an inner surface of the 
outer connecting rod; and a core member accommodated in the inner connecting rod in 
order to support the inner and outer connecting rods. 

The inner connecting rod is fabricated by using a spring wire and the core member 
includes a rod. 

The inner connecting rod is fabricated in a form of a flat coil spring by slantingly 
coiling a strip having a rectangular sectional shape and the core member is fabricated 
in a form of a flat coil spring by slantingly coiling a strip having a rectangular sectional 
shape several times in such a manner that a flat coil part of the inner connecting rod 
crosses with a flat coil part of the core member. 

The inner connecting rod is fabricated in a form of a flat coil spring by coiling a 
strip having a rectangular sectional shape, and the core member includes a rod. 

The outer connecting rod has a gap formed between strip parts thereof. 

The multiple connecting rod has a curved structure corresponding to a contour of 
the spine. 

The inner connecting rod has a multi-layered structure, in which a flat coil part 
densely and slantingly formed in one layer of the inner connecting rod crosses with a 
flat coil part densely and slantingly formed in an adjacent layer thereof. 

The multiple connecting rod has a curved structure corresponding to a contour of 
the spine. 

The outer connecting rod, the inner connecting rod and the core member are made 
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from stainless materials or titanium materials used for medical treatment. 

According to the multiple connecting rod for pedicle screws of the present 
invention, the outer connecting rod in the form of the spring may bend along the 
contour of the spine of the patient and return to its initial position when the patient 
bends the body forward or backward, thereby facilitating the medical treatment for the 
patient while improving convenience of the patient. In addition, the inner connecting 
rod accommodated in the outer connecting rod supports the spine together with the 
outer connecting rod, thereby preventing the dual type connecting rod from swaying 
causing the deformation of the dual type connecting rod. The inner connecting rod also 
can be bent along the contour of the spine so that the dual type connecting rod can 
stably support the spine of the patient without causing a side effect and inconvenience 
of the patient. 

In addition, according to another embodiment of the present invention, the multiple 
connecting rod for pedicle screws includes an outer connecting rod in the form of a flat 
coil spring and an inner connecting rod accommodated in the outer connecting rod 
with predetermined elasticity. Thus, the dual type connecting rod may bend along the 
contour of the patient and return to its initial position as the patient bends the body 
forward or backward, thereby facilitating the medical treatment for the patient while 
improving convenience of the patient. In addition, a coil part of the inner connecting 
rod supporting the spine together with the outer connecting rod is densely and 
slantingly coiled while crossing with coil parts of the outer connecting rod and a core 
member. Therefore, strength of the dual type connecting rod can be enhanced and the 
dual type connecting rod can be prevented from swaying, thereby improving 
convenience of the patient without causing the side effect. 

Brief Description of the Drawings 

The foregoing and other objects, features and advantages of the present invention 
will become more apparent from the following detailed description when taken in 
conjunction with the accompanying drawings in which: 

FIG. 1 is a perspective view illustrating an installation state of a conventional 
connecting rod having predetermined elasticity for pedicle screws; 

FIG. 2 (a) is a perspective view illustrating a dual type connecting rod having pre- 
determined elasticity coupled with pedicle screws according to one embodiment of the 
present invention; 

FIG. 2 (b) is a perspective view illustrating an inner connecting rod having a 
cylindrical structure according to one embodiment of the present invention; 

FIG. 2 (c) is a perspective view illustrating an inner connecting rod in the form of a 
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coil spring according to another embodiment of the present invention; 
[43] FIG. 2 (d) is a perspective view illustrating an inner connecting rod in the form of a 

leaf spring according to still another embodiment of the present invention; 
[44] FIG. 2 (e) is a perspective view illustrating an inner connecting rod in the form of a 

coil spring having a cylindrical rod therein according to still yet embodiment of the 

present invention; 

[45] FIG. 3 (a) is a perspective view illustrating an inner connecting rod including spring 

sections and rod sections, which are alternately aligned according to one embodiment 
of the present invention; 

[46] FIG. 3 (b) is a perspective view illustrating four inner connecting rods ac- 

commodated in an outer connecting rod according to one embodiment of the present 
invention; 

[47] FIG. 3 (c) is a perspective view illustrating four inner connecting rods ac- 

commodated in an outer connecting rod in the form of a flat coil spring according to 
one embodiment of the present invention; 

[48] FIG. 4 is a perspective view illustrating a multiple connecting rod coupled with 

pedicle screws according to one embodiment of the present invention; and 

[49] FIGS. 5 (a) - (g) are plan views illustrating multiple connecting rods for pedicle 

screws according to another embodiments of the present invention. 

[50] 

Best Mode for Carrying Out the Invention 

[51] Reference will now be made in detail to the preferred embodiments of the present 

invention. A dual type connecting rod according to one embodiment of the present 
invention includes an outer connecting rod and an inner connecting rod accommodated 
in the outer connecting rod, in which the outer connecting rod is in the form of a coil 
spring. 

[52] FIG. 2 (a) is a perspective view illustrating the dual type connecting rod having pre- 

determined elasticity coupled with pedicle screws according to one embodiment of the 
present invention. 

[53] The dual type connecting rod 20 according to the present invention is rested in 

coupling sections 12 of pedicle screws 10 and fixedly coupled with the pedicle screws 
10 implanted into a spine 1 by means of coupling members. 

[54] As shown in FIG. 2 (a), each pedicle screw 10 includes a screw section 1 1 

implanted into the spine 1 and a coupling section 12 having a coupling groove 13 
formed at an upper portion of the screw section 1 1 in order to receive the dual type 
connecting rod 20 therein. The coupling groove 13 is formed at an inner wall thereof 
with a thread section. A fixing bolt 30 formed with an insertion hole 31 having a pre- 
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determined depth is screw-coupled into the coupling groove 13 of the pedicle screw 
10. A coupling tool 32, such as a hexagonal wrench, is inserted into the insertion hole 
3 1 of the fixing bolt 30 in order to rotate the fixing bolt 30. 

The dual type connecting rod 20 includes an outer connecting rod 21, which is 
pressed by a lower portion of the fixing bolt 30, and an inner connecting rod 22 ac- 
commodated in the outer rod 21 and made from titanium or stainless material. 

The outer connecting rod 21 is fabricated in the form of a coil spring by coiling a 
wire made from titanium or stainless material several times. At this time, the coil 
spring is densely formed in such a manner that a pitch of the coil spring is smaller than 
a diameter of the fixing bolt 30. In addition, a diameter of the coil spring forms an 
outer diameter of the dual type connecting rod 20. The outer diameter of the dual type 
connecting rod 20 is identical to or smaller than a width of the coupling groove 13 of 
the coupling section 12 so that the dual type connecting rod 20 can be securely ac- 
commodated in the coupling groove 13 of the coupling section 12. 

As shown in FIG. 2 (b), the inner connecting rod 22 is fabricated in the form of a 
cylindrical rod having a predetermined elastic property. In this case, the inner 
connecting rod 22 has a diameter smaller than that of the outer connecting rod 21 and 
can be bent along the contour of the spine of the patient. 

The inner connecting rod 22 is accommodated in the outer connecting rod 21 
lengthwise along the outer connecting rod 21. Thus, although elastic force of the dual 
type connecting rod 20 applied to the spine of the dual type connecting rod 20 is 
slightly lower than that of the conventional connecting rod 19 shown in FIG. 1, 
shearing force applied vertically to an outer peripheral portion of the outer connecting 
rod 21 is transferred to an outer peripheral portion of the inner connecting rod 22 so 
that the inner connecting rod 22 may act as a support, thereby preventing the outer 
connecting rod 21 from swaying. Thus, the outer connecting rod 21 can be prevented 
from being deformed. In addition, the inner connecting rod 22 can be bent along the 
contour of the spine of the patient as the patient bends the body forward or backward, 
thereby effectively supporting the spine of the patient without causing inconvenience 
of the patient. 

That is, since the dual type connecting rod 20 according to the present invention can 
support the spine of the patient while maintaining elastic force thereof in a level cor- 
responding to 70 to 80% of elastic force of the conventional connecting rod 19, the 
outer connecting rod (coil spring) 21 can be prevented from swaying. Thus, the outer 
connecting rod 21 can be prevented from being deformed even if the dual type 
connecting rod 20 is used for a long period of time. 

In addition, according to another embodiment of the present invention as shown in 
FIG. 2 (c), the inner connecting rod 22 can be fabricated in the form of a coil spring 
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having a predetermined diameter by coiling a wire several times. At this time, the coil 
spring is densely formed in such a manner that a pitch of the coil spring is smaller than 
a diameter of the fixing bolt 30. 

In addition, according to still another embodiment of the present invention as shown 
in FIG. 2 (d), the inner connecting rod 22 can be fabricated in the form of a leaf spring 
having a rectangular sectional structure and capable of bending along the contour of 
the spine of the patient. At this time, a width of the inner connecting rod 22 is smaller 
than an inner diameter of the outer connecting rod 21 . 

In addition, according to still yet another embodiment of the present invention as 
shown in FIG. 2 (e), the inner connecting rod 22 can be fabricated in the form of a coil 
spring having a cylindrical rod therein. At this time, the cylindrical rod has pre- 
determined elastic force with a diameter smaller than that of the coil spring and can be 
bent along the contour of the spine of the patient. 

FIGS. 3 (a) ~ (c) are perspective views illustrating modified inner connecting rods 
accommodated in the outer connecting rod in the form of a coil spring. 

As shown in FIG. 3 (a), the inner connecting rod 22 may include cylindrical rod 
sections 23 and spring sections 24, which are alternately aligned. The cylindrical rod 
section 23 supports the outer connecting rod 21 when the dual type connecting rod 20 
is coupled with the pedicle screws and the spring section 24 applies elastic force to the 
spine of the patient. 

As shown in FIG. 3 (b), the inner connecting rod 22 may include four cylindrical 
rods having small diameters and being aligned in a rectangular pattern. In this case, the 
four cylindrical rods extend lengthwise along the outer connecting rod 21 while 
engaging with the outer connecting rod 21. That is, the four cylindrical rods extend 
lengthwise while alternately making contact with inner and outer portions of the outer 
connecting rod 21 so that the four cylindrical rods are gripped by the outer connecting 
rod 22. 

In addition, as shown in FIG. 3 (c), the dual type connecting rod 20 according to the 
present invention may include the outer connecting rod 21 in the form of a flat coil 
spring and the inner connecting rod 22 having four cylindrical rods aligned in a 
rectangular pattern with small diameters. In this case, the four cylindrical rods extend 
lengthwise along the flat coil spring while engaging with the flat coil spring. That is, 
the four cylindrical rods extend lengthwise while alternately making contact with inner 
and outer portions of the flat coil spring so that the four cylindrical rods are gripped by 
the flat coil spring. 

The dual type connecting rod shown in FIGS. 2 (c) ~ (e) has a function and an 
effect substantially identical to those of the dual type connecting rod shown in FIGS. 3 
(a) ~ (c). 
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After the dual type connecting rod 20 has been rested in the coupling grooves 13 of 
the coupling sections 12 of the pedicle screws, fixing bolts 30 are screw-coupled into 
the coupling grooves 13. At this time, since the fixing bolts have diameters smaller 
than the pitch of the coil spring, the fixing bolts 30 press the outer peripheral portion of 
the outer connecting rod 21 so that the dual type connecting rod 20 can be fixedly 
coupled with the pedicle screws. 

As described above, the dual type connecting rod 20 coupled with the pedicle 
screws 10 has the outer connecting rod in the form of the coil spring, the dual type 
connecting rod 20 can bend along the contour of the spine of the patient as the patient 
bends the body forward or backward, thereby ensuring flexibility of the spine of the 
patient. In addition, the inner connecting rod 22 is accommodated in the outer 
connecting rod 21 so as to support the spine of the patient together with the outer 
connecting rod 21 so that the outer connecting rod is prevented from swaying. Thus, 
the outer connecting rod can be prevented from being deformed, thereby improving 
convenience of the patient. 

Although it has been described that the outer connecting rod 21 and the inner 
connecting rod 22 of the dual type connecting rod 20 are made from titanium or 
stainless material, the present invention does not limit materials for the outer 
connecting rod 21 and the inner connecting rod 22. Various materials can be used for 
the outer connecting rod 21 and the inner connecting rod 22 if they have a pre- 
determined elastic property and are adaptable for medical treatment. 

Hereinafter, a structure and an operation of a multiple connecting rod according to 
one embodiment of the present invention will be described in detail. According to the 
present invention, the multiple connecting rod includes an outer connecting rod, an 
inner connecting rod accommodated in the outer connecting rod, and a core member 
accommodated in the inner connecting rod, in which the outer connecting rod is 
constructed in the form of a flat coil spring. 

FIG. 4 is a perspective view illustrating the multiple connecting rod 20 coupled 
with pedicle screws 10 according to one embodiment of the present invention. 

The multiple connecting rod 20 according to one embodiment of the present 
invention is rested in coupling sections 12 of the pedicle screws 10 and fixedly coupled 
with the pedicle screws 10 implanted into a spine 1 by means of coupling members. 

As shown in FIG. 4, each pedicle screw 10 includes a screw section 1 1 implanted 
into the spine 1 and a coupling section 12 having a coupling groove 13 formed at an 
upper portion of the screw section 1 1 in order to receive the multiple connecting rod 20 
therein. The coupling groove 13 is formed at an inner wall thereof with a thread 
section. A fixing bolt 30 formed with an insertion hole 31 having a predetermined 
depth is screw-coupled into the coupling groove 13 of the pedicle screw 10. A 



WO 2005/092222 



10 



PCT/KR2005/000651 



coupling tool 32, such as a hexagonal wrench, is inserted into the insertion hole 31 of 
the fixing bolt 30 in order to rotate the fixing bolt 30. 

The multiple connecting rod 20 includes an outer connecting rod 21 which is 
pressed by the fixing bolt 30, an inner connecting rod 22 accommodated in the outer 
connecting rod 21, and a core member 25 accommodated in the inner connecting rod 
22. 

As shown in FIG. 5 (a), the outer connecting rod 21 is fabricated in the form of a 
flat coil spring by coiling a thin strip having a rectangular sectional shape several 
times. At this time, the flat coil spring is densely formed in such a manner that the flat 
coil spring does not form a gap between strip parts. 

An outer diameter of the outer connecting rod 21 is smaller than a diameter of the 
fixing bolt 30. In addition, the outer diameter of the outer connecting rod 22 is 
identical to or smaller than a width of the coupling groove 13 of the coupling section 
12 so that the multiple connecting rod 20 can be securely accommodated in the 
coupling groove 13 of the coupling section 12. 

The inner connecting rod 22 is fabricated in the form of a coil spring, which is 
densely and slantingly coiled such that a coil part thereof crosses with a strip coil part 
of the outer connecting rod 21 while making contact with an inner surface of the outer 
connecting rod 21 . In this case, strength of the multiple connecting rod 20 can be 
improved without degrading elastic force thereof. 

In addition, the inner connecting rod 22 is formed by densely coiling a spring wire 
having a small diameter several times such that the inner connecting rod 22 makes 
contact with the inner surface of the outer connecting rod 21. At this time, the spring 
wire is slantingly coiled in such a manner that the spring wire may cross with the strip 
coil part of the outer connecting rod 21. 

The core member 25 having a small diameter is accommodated in the inner 
connecting rod 22. The core member 25 makes contact with an inner surface of the 
inner connecting rod 22 and acts as a central support for the multiple connecting rod 
20. 

FIG. 5 (b) shows a multiple connecting rod according to another embodiment of the 
present invention. Differently from the outer connecting rod shown in FIG. 5 (a), the 
outer connecting rod 21 shown in FIG. 5 (b) is fabricated in the form of a flat coil 
spring having a predetermined pitch in a range of about 1 to 2mm by coiling a thin 
strip several times. 

If the flat coil spring is densely formed without forming the predetermined pitch, 
adjacent strips of the multiple connecting rod 20 may interfere with each other when 
the multiple connecting rod 20 bends along the contour of the spine. Thus, it is 
preferred to form the predetermined pitch in the flat coil spring. 
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As described above with reference to FIG. 5 (a), the inner connecting rod 22 in the 
form of the coil spring, which is densely and slantingly coiled such that a coil part 
thereof crosses with a strip coil part of the outer connecting rod 21, is accommodated 
in the outer connecting rod 21. In addition, the core member 25 having a small 
diameter is accommodated in the inner connecting rod 21. 

FIG. 5 (c) shows a multiple connecting rod according to still another embodiment 
of the present invention. As shown in FIG. 5 (c), the outer connecting rod 22 is 
fabricated in the form of a flat coil spring, which is formed by densely and slantingly 
coiling a thin strip having a rectangular sectional shape several times without forming 
a gap between strip parts. 

The inner connecting rod 22 is fabricated in the form of a flat coil spring, which is 
formed by densely and slantingly coiling a thin strip having a rectangular sectional 
shape several times in such a manner that a flat coil part of the inner connecting rod 22 
crosses with a flat coil part of the outer connecting rod 21 . In addition, the core 
member 25 accommodated in the inner connecting rod 22 is formed by densely and 
slantingly coiling a thin strip having a rectangular sectional shape several times in such 
a manner that a flat coil part of the core member 25 crosses with the flat coil part of the 
inner connecting rod 22. 

Although the inner connecting rod 22 having a single-layered structure is shown in 
FIG. 5 (c), if the outer diameter of the multiple connecting rod 20 is determined, it is 
possible to form the inner connecting rod 22 in a multi-layered structure within a range 
of the outer diameter of the multiple connecting rod 20. In this case, a flat coil part 
densely and slantingly formed in one layer of the inner connecting rod 22 may cross 
with a flat coil part densely and slantingly formed in an adjacent layer thereof. 

FIG. 5 (d) shows a multiple connecting rod according to still another embodiment 
of the present invention. As shown in FIG. 5 (d), the outer connecting rod 21 is 
fabricated in the form of a flat coil spring having a predetermined pitch in a range of 
about 1 to 2mm by coiling a thin strip several times. 

The inner connecting rod 22 is fabricated in the form of a flat coil spring, which is 
formed by densely and slantingly coiling a thin strip having a rectangular sectional 
shape several times in such a manner that a flat coil part of the inner connecting rod 22 
crosses with a flat coil part of the outer connecting rod 21. In addition, the core 
member 25 accommodated in the inner connecting rod 22 is formed by densely and 
slantingly coiling a thin strip having a rectangular sectional shape several times in such 
a manner that a flat coil part of the core member 25 crosses with the flat coil part of the 
inner connecting rod 22. 

If the outer diameter of the multiple connecting rod 20 is determined, it is possible 
to form the inner connecting rod 22 in a multi-layered structure within a range of the 
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outer diameter of the multiple connecting rod 20. In this case, a flat coil part densely 
and slantingly formed in one layer of the inner connecting rod 22 may cross with a flat 
coil part densely and slantingly formed in an adjacent layer thereof. 

FIG. 5 (e) shows a multiple connecting rod according to still another embodiment 
of the present invention. As shown in FIG. 5 (e), the outer connecting rod 22 is 
fabricated in the form of a flat coil spring, which is formed by densely and slantingly 
coiling a thin strip having a rectangular sectional shape several times without forming 
a gap between strip parts. 

The inner connecting rod 22 is fabricated in the form of a flat coil spring, which is 
formed by densely and slantingly coiling a thin strip having a rectangular sectional 
shape several times in such a manner that a flat coil part of the inner connecting rod 22 
crosses with a flat coil part of the outer connecting rod 21. In addition, the core 
member 25 in the form of a rod having a small diameter is installed in the inner 
connecting rod 22. 

If the outer diameter of the multiple connecting rod 20 is determined, it is possible 
to form the inner connecting rod 22 in a multi-layered structure within a range of the 
outer diameter of the multiple connecting rod 20. In this case, a flat coil part densely 
and slantingly formed in one layer of the inner connecting rod 22 may cross with a flat 
coil part densely and slantingly formed in an adjacent layer thereof. 

FIG. 5 (0 shows a multiple connecting rod according to still another embodiment of 
the present invention. As shown in FIG. 5 (f), the outer connecting rod 21 is fabricated 
in the form of a flat coil spring having a predetermined pitch in a range of about 1 to 
2mm by coiling a thin strip several times. 

The inner connecting rod 22 is fabricated in the form of a flat coil spring, which is 
formed by densely and slantingly coiling a thin strip having a rectangular sectional 
shape several times in such a manner that a flat coil part of the inner connecting rod 22 
crosses with a flat coil part of the outer connecting rod 21 . In addition, the core 
member 25 in the form of a rod having a small diameter is installed in the inner 
connecting rod 22. 

If the outer diameter of the multiple connecting rod 20 is determined, it is possible 
to form the inner connecting rod 22 in a multi-layered structure wilbin a range of the 
outer diameter of the multiple connecting rod 20. In this case, a flat coil part densely 
and slantingly formed in one layer of the inner connecting rod 22 may cross with a flat 
coil part densely and slantingly formed in an adjacent layer thereof. 

Preferably, as shown in FIG. 5 (g), the multiple connecting rod 20 is fabricated in a 
curved structure corresponding to the contour of the spine of the patient, such that the 
multiple connecting rod 20 does not cause inconvenience of the patient. In addition, 
the outer connecting rod 21, the inner connecting rod 22 and the core member 25 can 
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be fabricated by using various materials, such as stainless materials and titanium 
materials, if they have a predetermined elastic property and are adaptable for medical 
treatment. 

[97] As mentioned above, the connecting rod 20 fixedly coupled with the pedicle screws 

10 includes the outer connecting rod 21 in the form of the spring so that the outer 
connecting rod can be bent along the contour of the spine of the patient as the patient 
bends the body forward or backward, thereby ensuring flexibility of the spine of the 
patient. In addition, the inner connecting rod 22 is accommodated in the outer 
connecting rod 21 and the core member 25 is accommodated in the inner connecting 
rod 22 so as to support the spine of the patient together with the outer connecting rod 
21. Thus, the outer connecting rod 21 can be prevented from swaying. 

[98] 

Industrial Applicability 

[99] As can be seen from the foregoing, the connecting rod according to the present 

invention is coupled with the coupling grooves formed in the pedicle screws implanted 
into the injured spine of the patient, thereby supporting the inured spine. 

[100] While this invention has been described in connection with what is presently 

considered to be the most practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodiment and the drawings, but, on 
the contrary, it is intended to cover various modifications and variations within the 
spirit and scope of the appended claims. 

[101] 
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Claims 

[ 1 ] A multiple connecting rod comprising: 

an outer connecting rod rested in coupling grooves formed in head sections of 
pedicle screws implanted in a spine of a patient and pressed by lower portions of 
coupling members inserted into the coupling grooves, the outer connecting rod 
being fabricated in a form of a coil spring by densely coiling a wire several 
times; and 

an inner connecting rod accommodated in the outer connecting rod. 
[2] The multiple connecting rod as claimed in claim 1 , wherein the inner connecting 

rod includes a cylindrical rod being bent along a contour of the spine. 
[3] The multiple connecting rod as claimed in claim 1, wherein the inner connecting 

rod includes a coil spring formed by coiling a wire several times. 
[4] The multiple connecting rod as claimed in claim 3, wherein the inner connecting 

rod includes the coil spring and a cylindrical rod being bent along a contour of 

the spine. 

[5] The multiple connecting rod as claimed in claim 1 , wherein the inner connecting 

rod includes a leaf spring having a rectangular sectional shape and being bent 
along a contour of the spine. 

[6] The multiple connecting rod as claimed in claim 1 , wherein the inner connecting 

rod includes a rod section fixed to the pedicle screw and an elastic section 
connected to the rod section, the rod section and the elastic section being al- 
ternately aligned. 

[7] The multiple connecting rod as claimed in claim 1, wherein the inner connecting 

rod includes four cylindrical rods having small diameters and being aligned in a 
rectangular pattern, the four cylindrical rods extending lengthwise along the 
outer connecting rod and engaging with the outer connecting rod while al- 
ternately making contact with inner and outer portions of the outer connecting 
rod so that the four cylindrical rods are gripped by the outer connecting rod. 

[8] The multiple connecting rod as claimed in claim 1, wherein the inner connecting 

rod includes four cylindrical rods having small diameters and being aligned in a 
rectangular pattern, the four cylindrical rods extending lengthwise along the 
outer connecting rod in a form of a flat coil spring and engaging with the outer 
connecting rod while alternately making contact with inner and outer portions of 
the outer connecting rod so that the four cylindrical rods are gripped by the outer 
connecting rod. 

[9] A multiple connecting rod comprising: 

an outer connecting rod rested in coupling grooves formed in head sections of 
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pedicle screws implanted in a spine of a patient and pressed by lower portions of 
coupling members inserted into the coupling grooves, the outer connecting rod 
being fabricated in a form of a flat coil spring by densely coiling a strip having a 
rectangular sectional shape several times; 

an inner connecting rod accommodated in the outer connecting rod and 
fabricated in a form of a coil spring, which is densely and slantingly coiled such 
that a coil part thereof crosses with a strip coil part of the outer connecting rod 
while making contact with an inner surface of the outer connecting rod; and 
a core member accommodated in the inner connecting rod in order to support the 
inner and outer connecting rods. 

[10] The multiple connecting rod as claimed in claim 9, wherein the inner connecting 

rod is fabricated by using a spring wire and the core member includes a rod. 

[11] The multiple connecting rod as claimed in claim 9, wherein the inner connecting 

rod is fabricated in a form of a flat coil spring by slantingly coiling a strip having 
a rectangular sectional shape and the core member is fabricated in a form of a flat 
coil spring by slantingly coiling a strip having a rectangular sectional shape 
several times in such a manner that a flat coil part of the inner connecting rod 
crosses with a flat coil part of the core member. 

[12] The multiple connecting rod as claimed in claim 9, wherein the inner connecting 

rod is fabricated in a form of a flat coil spring by coiling a strip having a 
rectangular sectional shape, and the core member includes a rod. 

[13] The multiple connecting rod as claimed in any one of claims 1 0 to 12, wherein 

the outer connecting rod has a gap formed between strip parts thereof. 

[14] The multiple connecting rod as claimed in claim 13, wherein the multiple 

connecting rod has a curved structure corresponding to a contour of the spine. 

[15] The multiple connecting rod as claimed in claim 1 1 or 12, wherein the inner 

connecting rod has a multi-layered structure, in which a flat coil part densely and 
slantingly formed in one layer of the inner connecting rod crosses with a flat coil 
part densely and slantingly formed in an adjacent layer thereof. 

[16] The multiple connecting rod as claimed in claim 15, wherein the multiple 

connecting rod has a curved structure corresponding to a contour of the spine. 

[17] The multiple connecting rod as claimed in claim 9, wherein the outer connecting 

rod, the inner connecting rod and the core member are made from stainless 
materials or titanium materials used for medical treatment. 
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